Papers from all participants. In a random sample of 153 individuals with a goiter, serum was checked for anti thyroid peroxidase antibodies.
Introduction Sri Lanka is endemic for goiters. Iodine deficiency is thought to be the main cause. The global iodisation programme was implemented in the country in 1995. Several studies done in school children have shown a reduction in the goiter prevalence (3.8%) in the initial post iodisation period. An island wide, community
The prevalence of autoimmune thyroiditis after universal salt iodisation in Sri Lanka R F Fernando based study was carried out to study the prevalence of goiters.
Methods A multistage cluster sampling method was used. Examination of goiters was done by two trained investigators and graded according to the WHO grading. Fine needle aspiration cytology of the goitres was also undertaken in the field. A sample of urine was collected
Introduction
Sri Lanka is endemic for goiter. Iodine deficiency is considered to be the main aetiology for this endemicity [1] . Iodisation of salt in Sri Lanka began in 1995 and to date over 92% of households consume iodised salt [2] . Universal Salt Iodisation Programme initiated by the WHO is aimed at preventing iodine deficiency disorders [3] . Iodisation programmes have been of undoubted benefit. However, high intake of iodine detected by high urinary iodine content had been shown to increase the prevalence of autoimmune thyroiditis (AIT) and papillary cancer [4] . There is no data on prevalence AIT in Sri Lanka. In the early post iodisation period, the median urinary iodine levels were above the cut-off point of 100 µg/l in all provinces except in the Uva Province [5] . The highest median urinary iodine level was reported in North Central Province (231.3 µg/l). Overall, 35.4% of the children had urine iodine levels in the 'ideal' range (100-199.9 µg/l); 30.6% with lower values (<100 µg/l) indicated iodine deficiency and 16.3% with higher values (>300 µg/l) indicated excessive iodine intake. Only 49.5% of households had used adequately iodised salt at that time. national survey in 2005 should a median urinary iodine concentration above 100 µg/l in all provinces of the country [6] . Over 90% of households had access to adequately iodised salt. It was observed in the same study that 61% of salt samples had iodine values higher than the recommended range (recommended range 15-25 ppm) by the year 2005 [3] . Studies by have shown rising titres of anti thyroglobulin antibodies (aTGA) in Sri Lankan school girls after the iodisation programme [7] . The age related prevalence of high titres of aTGA ranged between 11% to 69%. Same study reported that there was no evidence of thyroid induced thyrotoxicosis after examining 363 schoolgirls of 11-16 years from Colombo, Kandy, Matale, Kalutara and Galle districts. With the backdrop of above findings we carried out a subgroup analysis of a national survey to assess the epidemiology of autoimmune thyroiditis.
Methods
As part of a national study on epidemiology and prevalence of goiters, data are collected on prevalence of thyroiditis, urinary iodine and iodine content of drinking water. This was a descriptive cross-sectional study involving all areas of the country excluding the North and the Batticalo district in the East. The required minimum sample size for each zone was 864. This was calculated using a 10% estimated prevalence of goiter based on literature with an acceptable error of 2% on either side of the point estimate (total width of the 95% confidence interval -4%). Based on logistical considerations it was decided to recruit a sample of 50 eligible individuals from 18 villages in each zone. The 18 villages were selected using the probability proportionate to size (PPS) technique. All individuals above 10 years of age were included in the study. The examination of study participants for goiter was done by at least two investigators and confirmed by the principal investigator. The goiters were graded according to the WHO grading [8] . Fine needle aspiration cytology (FNAC) of the goiters was also undertaken in the field by a medical professional after obtaining informed written consent. A sample of urine and water from the drinking source were collected. Based on FNAC findings goiters were grouped in to those with definitive features of AIT, borderline features of AIT and no features of AIT. From each of these three groups a random sample of individuals was selected for serum analysis for anti-thyroperoxidase antibodies (aTPO). The sample size for serological evaluation was decided based on the expectation that 30% participants with benign histology and 60% of participants with autoimmune histology to have elevated antibody levels. To detect this difference with an alpha of 0.05 and power of 80%, fifty were needed in each group. Enzyme-linked immunosorbant assay (ELISA) was used for in vitro assay of aTPO antibodies in human sera. Data analysis was done with SPPS version 18 statistical package.
Results
A total of 5200 individuals were screened and 426 were clinically detected as having goiters. Out of the total population 66% were females ( median age -38 years; range 10 -92). The overall calculated adjusted prevalence Table 1) . Superiority of one method over the other cannot be discerned. Median urinary iodine concentration of the study population was 235 µg/L (range: 11.1 -425 µg/l). Dry zone -north central reported the highest median urinary iodine concentration of 332.8 µg/l (range: 30 -425 µg/l) ( Table 2 ). All zones had a median urinary concentration of above 100 µg/l. At an ecological level percentage of subjects with elevated serum aTPO antibody levels had a positive, non-significant correlation with median urinary iodine concentration (Spearman's rho = 0.44; p=0.3 ( Figure 2 ). When zone 3 (DZE), probably an outlier, was left out the correlation became stronger and significant (Spearman's rho = 0.9; p=0.03). The median water iodine concentration in drinking water for the population was 84 µg/l (range: 18.2 -427.3 µg/l). There was no significant difference between the values in the different zones (Figure 3) . 
Papers
of goiter was 6.8%. Out of the 426 goiters, 112 had cytological evidence
Discussion
Autoimmune thyroiditis is characterised by lymphocytic infiltration of the thyroid stroma. The antibodies are directed towards thyroglobulin or thyroperoxidase enzyme. Mechanism of iodine causing thyroiditis is still obscure. Some propose that thyroid injury occurs through the generation of reactive oxygen species when both these elements are present [9] . Evidence from the United States and China showing an increase in AIT with high iodine intake suggests a similar phenomenon in humans [4] [5] [6] [7] [8] [9] [10] . Some authors have suggested that AIT is caused by high iodine intake coupled with goitrogens and not by iodine alone [11] [12] . Universal iodisation programme is aimed at eradicating iodine deficiency disorders and has shown satisfactory outcome in many regions [3] [4] [5] . Yet if the deleterious effects are not taken note of, the benefits of the programme will be negated. Endemicity of goiter in Sri Lanka as alluded above was thought to be due to iodine deficiency. The goiter prevalence in Sri Lanka has decreased from 18.2% in 1986 to 3.8 % in 2005. These studies however included school children. One community based study done in the pre iodisation era reported a prevalence rate of 7% [13] . This study involved a small rural community with only 6 public health midwife divisions. Current study reported a 6.8% overall prevalence of goiter which is an increase of 3% although it should be noted that the former study was conducted amongst school children. Further the median urinary iodine concentration in the population was reported to be 145 µg/l in the early post-iodisation period (2000/ 2001) and 154 µg/l after 10 years of iodisation (2006). The results of the current study show a median value of 235 µg/ l (range: 11.1 -425 µg/l) which is an increase compared to the two previous values. Consistently in all studies done on urinary iodine excretion, North Central region has shown the highest urinary iodine concentration. Interestingly this region is believed to have a lesser number of households consuming iodised salt [6] . The iodine concentration in drinking water from this region is comparable to the rest of the country (Figure 3 ). This region may be having a different source of iodine. The raised level of urinary iodine excretion however confirms the adequacy of iodine consumption in the community following salt iodisation. The strong association between the prevalence of AIT and urinary iodine concentration in the current study may be showing a similar phenomenon seen in some regions of China where increased incidence of thyroiditis was detected with high iodine intake. A rising aTG antibody levels in school children in the post iodisation era supports this further [7] . It is reported that 61% of salt samples to be having a higher than recommended concentration of iodine (over 25 ppm) [6] . This study also revealed that none of the salt producers had written instructions on the process of iodization and the quantities to be added. In current clinical practice there is no consensus regarding the method of diagnosis of AIT. In the current study, authors have considered two out of three (clinical, cytological and serological) criteria to be present for the diagnosis of AIT. The important clinical signs considered were diffuse enlargement, firm consistency and micro-nodularity. Prevalence of AIT varies between 16 to 20% according to our data depending on the availability of diagnostic modalities. As there is no superiority in either method and considering the low cost, FNAC coupled with clinical suspicion seems to be an appropriate first line investigation.
In conclusion the overall adjusted prevalence of goiter in Sri Lanka currently is 6.8%. This appears to be an increase in the prevalence of goiter when compared with available data. Since over 92% of households consume iodised salt and the mean urinary iodine excretion in all regions of the country has increased well above the expected level it could be postulated that this increase in goiter may be a result of some other factor than iodine deficiency. There is a significant association between urinary iodine levels and AIT. Hence it can be postulated that the rise in goiter prevalence at least partially may be due to AIT secondary to excess iodine consumption.
